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Description 

The present invention relates to elasticized nonwoven webs and a method of making the same. 
Plastic nonwoven webs formed by nonwoven extrusion processes such as, for example, meltblowing 
5 processes and spunbonding processes may be manufactured into products or components of products so 
inexpensively that the products could be viewed as disposable after only one or a few uses. Representa- 
tives of such products include garment materials, diapers, tissues, wipes, garments, mattress pads and 
feminine care products. 

Nonwoven webs formed from nonelastic polymers such as, for example, polypropylene are generally 
io considered nonelastic. The lack of elasticity usually restricts use of these nonwoven web materials from 
design applications where elasticity is necessary or desirable such as. for example, diapers, mattress pads, 
feminine care products and some of the above mentioned garment materials. 

Certain fabric finishing processes such as, for example, dyeing carried out at high dye bath tempera- 
tures utilizing roller arrangements that tension the material to be dyed have been observed to shrink webs 
;5 of nonwoven fibers to a soft, drapeable elastic fabric which can be stretched and can recover to about its 
pre-stretched dimensions. Additionally, U.S. Patent No. 3,949,128 to Ostermeier discloses a heat treated 
material with releasable bonds which can be stretched to about 65 percent and can recover to about its pre- 
stretched dimensions. 

While the known elasticized fabrics provided may be useful for some purposes, fabrics having greater 

20 stretch and recovery characteristics are always desirable. 

As used herein, the term "recover" refers to a contraction of a stretched material upon termination of a 
biasing force following stretching of the material by application of the biasing force. For example, if a 
material having a relaxed, unbiased length of one (1)cm (inch) is elongated 50 percent by stretching to a 
length of one and one half (1.5)cm (inches) the material would be elongated 50 percent (0.5 cm or 0.5 inch) 

25 and would have a stretched length that is 150 percent of its relaxed length. If this exemplary stretched 
material contracted, that is recovered to a length of one and one tenth (1.1)cm(inches) after release of the 
biasing and stretching force, the material would have recovered 80 percent (0,4 cm or 0.4 inch) of its one- 
half (0.5) cm (inch) elongation. Recovery may be expressed as [(maximum stretch length - final sample 
length)/(maximum stretch length - initial sample length)] X 100. 

30 As used herein, the term "nonwoven web" means a web that has a structure of individual fibers or 
threads which are interlaid, but not in an identifiable repeating manner. Nonwoven webs have been, in the 
past, formed by a variety of processes such as, for example, meltblowing processes, spunbonding 
processes and bonded carded web processes. 

As used herein, the term "microfibers" means small diameter fibers having an average diameter not 

35 greater than about 100 microns, for example, having a diameter of from about 0.5 microns to about 50 
microns, more specifically microfibers may also have an average diameter of from about 4 microns to about 
40 microns. 

As used herein, the term "interfiber bonding" means bonding produced by entanglement between 
individual meltblown fibers to form a coherent web structure without the use of thermal bonding. This fiber 

AO entangling is inherent in the meltblown processes but may be generated or increased by processes such 
as, for example, hydraulic entangling or needlepunching. Alternatively and/or additionally, a bonding agent 
can be utilized to increase the desired bonding and to maintain structural coherency of the web. For 
example, powdered bonding agents and chemical solvent bonding may be used. 

As used herein, the term "meltblown fibers" means fibers formed by extruding a molten thermoplastic 

45 material through a plurality of fine, usually circular, die capillaries as molten threads or filaments into a high 
velocity gas (e.g. air) stream which attenuates the filaments of molten thermoplastic material to reduce their 
diameters, which may be to microfiber diameter. Thereafter, the meltblown fibers are carried by the high 
velocity gas stream and are deposited on a collecting surface to form a web of randomly disbursed 
meltblown fibers. Such a process is disclosed, for example, in US-A-3,849,241 . the disclosure of which is 

50 hereby incorporated by reference. 

As used herein, the term "spunbonded fibers" refers to small diameter fibers which are formed by 
extruding a molten thermoplastic material as filaments from a plurality of fine, usually circular, capillaries in 
a spinnerette with the diameter of the extruded filaments then being rapidly reduced, for example, by 
eductive drawing or other well-known spun bonding mechanisms. The production of spun-bonded nonwoven 

55 webs is illustrated in patents such as, for example, in U.S. US-A-4,340,563 and US-A-3,692,61 8. The 
disclosures of both these patents are hereby incorporated by reference. 

As used herein, the term "necked material" refers to any material which has been constricted in at least 
one dimension by processes such as, for example, drawing or gathering. 
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As used herein, the term "neckable material" means any material which can be necked. 
As used herein, the term "reversibly necked material" refers to a necked material that has been treated 
while necked to impart memory to the material so that, when a force is applied to extend the material to its 
pre-necked dimensions, the necked and treated portions will generally recover to their necked dimensions 

5 upon termination of the force. One form of treatment is the application of heat. Generally speaking, 
extension of the reversibly necked material is substantially limited to extension to its pre-necked dimen- 
sions. Therefore, unless the material is elastic, extension too far beyond its pre-necked dimensions will 
result in material failure. A reversibly necked material may include more than one layer. For example, 
multiple layers of spunbonded web, multiple layers of meltblown web, multiple layers of bonded carded 

to web or any other suitable combination or mixtures thereof. 

As used herein, the term "percent neckdown" refers to the ratio determined by measuring the 
difference between the prenecked dimension and the necked dimension of a neckable material and then 
dividing that difference by the pre-necked dimension of the neckable material. 

As used herein, the term "percent stretch" refers to the ratio determined by measuring the increase in 

15 the stretched dimension and dividing that value by the original dimension, i.e., (increase in stretched 
dimension/original dimension) x 100. 

The present invention overcomes the limitation to 65 percent stretch/recovery ratios that previously 
existed by providing a reversibly necked material capable of stretching at least 75 percent and recovering 
at least about 50 percent when stretched 75 percent. 

20 The reversibly necked material may be made from any neckable material that can be treated to acquire 
such memory characteristics. Such neckable materials include, for example, bonded carded webs, spun- 
bonded webs or meltblown webs. The meltblown web may include meltblown microfibers. The reversibly 
necked material may also have multiple layers such as, for example, multiple spunbond layers and/or 
multiple meltblown layers. The neckable material may be made of polymers such as, for example, 

25 polyolefins. Exemplary polyolefins include polypropylene, polyethylene, ethylene copolymers and propylene 
copolymers. 

The neckable material may also be a composite material made from a mixture of two or more different 
fibers or a mixture of fibers and other materials. The other materials may include, for example, textile fibers, 
wood pulp and particulates such as, for example, hydrocolloid (hydrogel) particulates commonly referred to 
30 as super-absorbent materials. 

If the neckable material is stretchable, it may be necked by stretching in a direction generally 
perpendicular to the desired direction of neck-down. Alternatively, the material may be compacted to effect 
neck-down. Memory of the material's necked configuration may be imparted to certain necked materials by: 
heating the necked material; and 
35 cooling the material while it is still in the necked configuration. Yet other memory creating procedures 
may be utilized as appropriate for the material. 

Heat treatment of the necked material results in a reversibly necked material possessing a greater heat 
of fusion and/or a lower onset of melting than the material before heating while necked. 

The treatment of nonwoven web by heating and stretching is known, for instance, in EP-A-0 184 932 
40 and EP-A-236 091. According to the known methods, the web is first heated and thereafter stretched in 
heated condition. In addition, forces are applied perpendicular to the sheet surface to prevent it from 
shrinking or necking excessively in a transverse direction. A reversibly necked nonwoven web, and a 
method for producing the same are not dislcosed. 

Embodiments of the invention will hereinafter be described by reference to the Figures, wherein: 
45 Fig. 1 is a schematic representation of an exemplary process for forming a reversibly necked material 
using a series of steam cans. 

Fig. 2 is a plan view of an exemplary neckable material before tensioning and necking. 
Rg. 2A is a plan view of an exemplary reversibly necked material. 
Fig. 2B is a plan view of an exemplary reversibly necked material while partially stretched, 
so Rg. 3 is a plot of stretch versus recovery showing exemplary stretch/recovery profiles. 

FIG. 4A is an exemplary Differential Scanning Calorimetry scan of a neckable material before heat 
treatment. 

FIG. 4B is an exemplary Differential Scanning Calorimetry scan of a reversibly necked material, i.e., after 
treatment while necked. 

55 FIG. 5 is an enlarged photomicrograph of an exemplary neckable material, prior to treatment while 
necked. 

FIG. 6 is an enlarged photomicrograph of an exemplary reversibly necked material. 
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FIG. 7 is a schematic representation of an exemplary process for constricting a neckable material using 
an S-roll arrangement 

Referring to the drawings where like reference numerals represent like figures or process steps and, in 
part, to Fig. 1 there is schematically illustrated at 10 an exemplary process for forming a reversibly necked 

5 material using a series of steam cans. A neckable material 12 is unwound from a supply roll 14. The 
neckable material 12 passes through a nip 16 of a drive roller arrangement 18 formed by the drive rollers 
20 and 22 and then past two idler rolls 24 and 26. 

The neckable material 12 may be formed by known nonwoven processes, such as, for example, 
meltblowing processes, spunbonding processes or bonded carded web processes and passed directly 

jo through the nip 16 without first being stored on a supply roll. 

The neckable material 12 may be a nonwoven material such as, for example, spunbonded web, 
meltblown web or bonded carded web. If the neckable material 12 is a web of meltblown fibers, it may 
include meltblown microfibers. The neckable material 12 is made from any material that can be treated 
while necked so that, after treatment, upon application of a force to extend the necked material to its pre- 

75 necked dimensions, the material recovers generally to its necked dimensions upon termination of the force. 
A method of treatment is the application of heat. Certain polymers such as. for example, polyolefins, 
polyesters and polyamides may be heat treated under suitable conditions to impart such memory. 
Exemplary polyolefins include one or more of polyethylene, polypropylene, polybutene, ethylene 
copolymers, propylene copolymers and butene copolymers. Polypropylenes that have been found useful 

20 include, for example, polypropylene available from the Himont Corporation under the trade designation PC- 
973, polypropylene available from the Exxon Chemical Company under the trade designation Exxon 3445, 
and polypropylene available from the Shell Chemical Company under the trade designation DX 5A09. 
Chemical characteristics of these materials are available from their respective manufacturers. 

In one embodiment of the present invention, the neckable material 12 is a multilayer material having, for 

25 example, at least one layer of spunbonded web joined to at least one layer of meltblown web, bonded 
carded web or other suitable material. For example, the neckable material 12 may be a multilayer material 
having a first layer of spunbonded polypropylene having a basis weight from about 6,78 to about 271,2 g/m 2 
(0.2 to about 8 ounces per square yard- osy), a layer of meltblown polypropylene having a basis weight 
from about 6,78 to about 135,6 g/m2(0.2 to about 4 osy), and a second layer of spunbonded polypropylene 

30 having a basis weight of about 6,78 to about 271 ,2 g/m 2 (0.2 to about 8 osy). 

Alternatively, the neckable material 12 may be single layer of material such as. for example, a 
spunbonded web having a basis weight of from about 6,78 to about 339 g/m 2 (0.2 to about 10 osy) or a 
meltblown web having a basis weight of from about 6,78 to about 271 ,2 g/m 2 (0.2 to about 8 osy). 

The neckable material 12 may also be a composite material made of a mixture of two or more different 

35 fibers or a mixture of fibers and particulates. Such mixtures may be formed by adding fibers and/or 
particulates to a gas stream in which meltblown fibers are carried so that an intimate entangled commin- 
gling of meltblown fibers and other materials, e.g., wood pulp, staple fibers or particulates such as, for 
example, super-absorbent materials occurs prior to collection of the fibers upon a collecting device to form 
a coherent web of randomly dispersed meltblown fibers and other materials such as disclosed in US-A- 

40 4,100,324, the disclosure of which is hereby incorporated by reference. 

If the neckable material 12 is a nonwoven web of fibers, the fibers should be joined by interfiber 
bonding to form a coherent web structure which is able to withstand necking. Interfiber bonding may be 
produced by entanglement between individual meltblown fibers. The fiber entangling is inherent in the 
meltblown process but may be generated or increased by processes such as, for example, hydraulic 

45 entangling or needlepunching. Alternatively and/or additionally a bonding agent may be used to increase 
the desired bonding. 

After passing through the nip 16 of the driver roller arrangement 18 and idler rollers 24 and 26, the 
neckable material 12 passes over a series of steam cans 28-38 in a series of reverse S loops. The steam 
cans 28-38 typically have an outside diameter of about 63,5 cm (24 inches) although other sized cans may 

so be used. The contact time or residence time of the neckable material on the. steam cans to effect heat 
treatment will vary depending on factors such as, for example, steam can temperature, and type and/or 
basis weight of material. For example, a necked web of polypropylene may be passed over a series of 
steam cans heated to a measured temperature from about 90 to about 150*C (194-302 *F) for a contact 
time of about 1 to about 300 seconds to effect heat treatment More particularly, the temperature may range 

55 from about 125 to about 143 • C and the residence time may range from about 2 to about 50 seconds. 

Because the peripheral linear speed of the drive rollers 20 and 22 is controlled to be tower than the 
peripheral linear speed of the steam cans 28-38, the neckable material 12 is tensioned between the steam 
cans 28-38 and the drive rollers 20 and 22. By adjusting the difference in the speeds of the rollers, the 
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neckable material 12 is tensioned so that it necks a desired amount and is maintained in such necked 
condition while passing over the heated steam cans 28-38. This action imparts memory of the necked 
condition to the neckable material 12. The neckable material 12 is then cooled in the necked condition after 
leaving the last steam can 38. The peripheral linear speed of the rollers of the idler roller arrangement 42 

5 are maintained at the same speed as the steam cans 28-38 so that the necked material 12 is cooled in the 
necked condition on its way to the wind-up roll 46. This completes formation of the reversibly necked 
material 44. The reversibly necked material 44 can extend to at least its original, pre-necked dimensions 
upon application of a stretching force in a direction generally parallel to the direction of necking and then 
recover to within at least about 50 percent of its reversibly necked dimensions upon release of the 

10 stretching force. According to the present invention, elongation or percent stretch values of greater than 170 
percent have been achieved. 

Conventional drive means and other conventional devices which may be utilized in conjunction with the 
apparatus of Fig. 1 are well known and, for purposes of clarity, have not been illustrated in the schematic 
view of Fig. 1 . 

is The relation between the original width of the neckable material 12 to its width after tensioning 
determines the stretch limits of the reversibly necked material 44. For example, with reference to Figs. 2, 
2A, and 2B, if it is desired to prepare a reversibly necked material that can be stretched to a 150 percent 
elongation (i.e., 250 percent of its necked width) and can recover to within about 25 percent of its necked 
width, a neckable material shown schematically and not necessarily to scale in Fig. 2 having a width "A" 

20 such as, for example, 250 cm, is tensioned so that it necks down to a width "B" of about 100 cm for a 
percent neck or percent neckdown of about 60 percent and while tensioned, is heat treated to maintain its 
reversibly necked configuration as shown in Fig. 2A. The resulting reversibly necked material shown 
schematically and not necessarily to scale in Fig. 2B has a width "B" of about 100 cm and is stretchable to 
at least the original 250 cm dimension "A" of the neckable material for an elongation or percent stretch of 

25 about 150 percent. The reversibly necked material returns to within about 25 percent of its necked width of 
about 100 cm, (i.e., to a width of about 125 cm) after release of the stretching force for a recovery of about 
83 percent. 

The claims of the present invention are meant to encompass materials which are adapted to stretch at 
least 75 percent and recover at least 50 percent at least at some point during their stretch/recovery profile. 
30 For example, the materials of the present invention are adapted to stretch at least 75 percent and recover at 
least 50 percent when stretched 75 percent. Fig. 3 is a plot of stretch versus recovery showing exemplary 
stretch/recovery profiles. Curve "A" is an exemplary stretch/recovery profile for a material of the present 
invention. Curve "B" is an exemplary stretch/recovery profile for a material not encompassed by the 
present invention. 

35 Although the present invention should not be held to a particular theory of operation, the heat treatment 
should raise the neckable material 12 to a temperature range for a specified time period where it is believed 
that additional polymer crystallization occurs while the material is in the necked condition. Because certain 
types of fibers are formed by methods such as, for example, meltblowing and spunbonding which cool the 
fibers very quickly, it is believed that the polymers forming the fibers are not fully crystallized. That is, the 

40 polymers harden before the crystallization is complete. It is believed that additional crystallization can be 
effected by increasing the temperature of the material to a temperature below the material's melting point 
When this additional crystallization occurs while the material is in the necked condition, it is believed that 
memory of the necked condition is imparted to the material. 

Fig. 4A is an exemplary Differential Scanning Calorimetry scan of a spunbonded polypropylene 

45 material. Fig. 4B is an exemplary Differential Scanning Calorimetry scan of the same type of spunbonded 
polypropylene material which has been necked and heat treated. Differential Scanning Calorimetry can be 
used to show that neckable materials such as, for example, spunbonded webs, which have been necked 
and heat treated exhibit greater heats of fusion than the same materials which have not been heat treated. 
That is, the heat of fusion of a reversibly necked material is typically at least about 5 percent greater than 

so the material before being reversibly necked. For example, from about 5 to about 15 percent greater. 
Additionally, the onset of melting occurs at lower temperatures for necked and heat treated materials than 
for their non-heat treated counterparts. That is, the onset of melting of a reversibly necked material typically 
occurs at a temperature at least about 5 • C lower than for the materia) before being reversibly necked. For 
example, from about 5 *C to about 15 # C lower. A greater heat of fusion is believed to result from additional 

55 crystallization which occurs during heat treatment. A lower temperature for onset of melting is believed to 
result from imperfect or strained crystals formed during heat treatment of the material while in the necked 
condition. 
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Tensioning and heat treatment of nonelastic material 12 also adds crimps and kinks to the material as 
shown in Fig. 5. particularly when compared to the untreated material shown in Fig. 6 These crimps and 
kinks are believed to add to the stretch and recovery properties of the material. 

Referring now to Fig. 7 of the drawings, there is schematically illustrated at 50 an exemplary process 
5 for necking a neckable material utilizing an S-roll arrangement. A neckable material 52 is unwound from a 
supply roll 54. The neckable material 52 then travels in the direction indicated by the arrow associated 
therewith as the supply roll 54 rotates in the direction of the arrow associated therewith. The neckable 
material 52 then passes through a nip 56 of an S-roll arrangement 58 formed by the stack rollers 60 and 62. 
Alternatively, the neckable material 52 may be formed by known extrusion processes, such as. for example. 
jo known spunbonding or known meltblowing processes, and passed directly through the nip 56 without first 
being stored on a supply roll. 

The neckable material 52 passes through the nip 56 of the S roll arrangement 58 in a reverse-S wrap 
path as indicated by the rotation direction arrows associated with the stack rollers 60 and 62. From the S- 
roll arrangement 58, the neckable material 52 passes through the nip 64 of a drive roller arrangement 66 
is formed by the drive rollers 68 and 70. 

Because the peripheral linear speed of the stack rollers 60 and 62 of the S-roll arrangement 58 is 
controlled to be lower than the peripheral linear speed of the drive rollers 68 and 70 of the drive roller 
arrangement 66, the neckable material 52 is tensioned between the S-roll arrangement 58 and the nip 64 of 
the drive roller arrangement 66. By adjusting the difference in the speeds of the rollers, the neckable 
20 material 52 is tensioned so that it necks a desired amount and is maintained in such necked condition as it 
is wound on a wind-up roll 72. 

Alternatively, a driven wind-up roll (not shown) may be used so the neckable material 52 may be 
stretched or drawn between the S-roll arrangement 58 and the driven wind-up roll by controlling the 
peripheral linear speed of the rollers 60 and 62 of the S-roll arrangement 58 to be lower than the peripheral 
25 linear speed of the driven wind-up roll. In yet another embodiment, an unwind having a brake which can be 
set to provide a resistance may be used instead of an S-roll arrangement. 

Other methods of tensioning the neckable material 52 may be used such as, for example, tenter frames 
or various cross-machine direction stretcher arrangements that expand or stretch the neckable material 52 
in directions such as, for example, the cross-machine direction so that, after heat treatment, the resulting 
30 reversibly necked material (not shown) will be elastic in a direction generally perpendicular to the direction 
of necking, e.g., in the machine direction. 

The wind-up roll 72 of the necked material 52 is then heated in an oven (not shown) to promote 
additional crystallization of at least one of the polymers that make up the necked material. Roll 72 of the 
necked material 52 is then cooled forming the reversibly necked material shown in the enlarged 
35 photomicrograph of Fig. 5. Alternatively, neckable material 52 may be necked, 

passed through a heat chamber (not shown) and then cooled while in the necked condition to form a 
reversibly necked material (not shown). 

Examples 1-6 

40 

The reversibly necked materials of examples 1-6 were made in accordance with the present invention 
by tensioning a neckable material so that it constricted. The tensioned, necked material was heated to a 
temperature that increased the crystallinity of the polymer making up the neckable material and then cooled 
to ambient temperature. Reversibly necked material made in this manner was stretched to about its original, 

45 pre-necked dimensions and was found to return to generally its reversibly necked dimensions upon release 
of the stretching force. Tables 1-9 provide Grab Tensile Test data for control samples and reversibly 
necked samples to show the effect of necking and heat treatment on the material. The tests were performed 
on a Constant Rate of Extension tester, Instron Model 1122 Universal Testing Instrument using 10,2 x 15,2 
cm (4 inch by 6 inch) samples. The sample was held by two clamps, each having a rear jaw which was 2,5 

so x 3.8 cm (1 inch x 1 1/2 inches) The 2,5 cm (1 inch) dimension was in the direction parallel to the 
application of load and the 3,8 cm (1 1/2 inch) dimension was in the direction perpendicular to the 
application of load. The front jaw of each clamp was 2,5 x 2,5 cm (1 inch x 1 inch). Each jaw face had a 
smooth, rubberized, gripping surface. The following mechanical properties were determined for each 
sample: Peak Load, Peak Total Energy Absorbed, and Percent Elongation. 

55 Control samples and reversibly necked samples were also cycled on the Instron Model 1122 with 
Microcon II - 50 kg load cell. The jaw faces of the tester were 2,5 by 7,6 cm (1 inch by 3 inches) so the 
samples were cut to 7,6 by 17,8 cm (3 inches by 7 inches) with 17,8 cm (7 inches) in the direction to be 
tested and weighed individually in grams. A 10,2 cm (4 inch) gauge was used. Chart and crosshead speeds 
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were set for 50,8 cm (20 inches) per minute and the unit was zeroed, balanced and calibrated according to 
the general procedure. The maximum extension limit for the cycle length was set at a distance determined 
by calculating 56 percent of the "elongation to break" from the Grab Tensile Test. The sample was cycled 
to the specified cycle length four times and then was taken to break on the fifth cycle. The test equipment 

5 was set to report Peak Load in x 4.4 N (pounds) force, Peak Elongation in x 2.5 cm (inches) and Peak 
Energy Absorbed in x 1 ,7 cm N cm" 2 (inch pounds force per square inch). The area used in the energy 
measurements (i.e.. the surface area of sample tested) is the gauge length (10,2 cm or four inches) times 
the sample width (7,6 cm or 3 inches) which equals 77,4 cm 2 (twelve square inches). The results of the 
Grab Tensile Tests and cycle tests have been normalized for the measured basis weights of the samples. 

io Peak Total Energy Absorbed (TEA) as used herein is defined as the total energy under the stress 
versus strain (load versus elongation) curve up to the point of "peak" or maximum load. TEA is expressed 
in units of work/flength) 2 or x 1,7 cm N cm" 2 (pounds force * inch / inches 2 ). These values have been 
normalized by dividing by the basis weight of the sample in x 33,9 g/m 2 (ounces per square yard- osy) 
which produces units of x 1.7 cm N cm -2 / x 33,9 g/m 2 [(lbs f * inchj/inch^osy. 

is Peak Load as used herein is defined as the maximum value of load or force encountered in elongating 
the sample to break. Peak Load is expressed in units of force x 4,4 N (lbs f ) which have been normalized for 
the basis weight of the material resulting in a number expressed in units of x 4,4 N / x 33,9 g/m 2 (lbS|/ osy). 

Elongation as used herein is defined as relative increase in length of a specimen during the tensile test 
Elongation is expressed as a percentage, i.e., [(increase in length)/(original length)! X 100. 

20 Permanent Set after a stretching cycle as used herein is defined as a ratio of the increase in length of 
the sample after a cycle divided by the maximum stretch during cycling. Permanent Set is expressed as a 
percentage, i.e., [(final sample length - initial sample length)/ (maximum stretch during cycling - initial 
sample length)] X 100. Permanent set is related to recovery by the expression [permanent set = 100 - 
recovery] when recovery is expressed as a percentage. 

25 

Example 1 

. A neckable multilayer material of 20,3 g/m 2 (0.6 osy) spunbonded polypropylene, 20,3 g/m 2 (0.6 osy) 
meltblown polypropylene, and 20,3 g/m 2 (0.6 osy) spunbonded polypropylene having a total basis weight of 

30 61 g/m 2 (1.8 osy) was tested on an Instron Model 1122 Universal Testing Instrument. The results are 
reported in Tables 1 and 2 under the heading "Control 1." The machine direction peak total energy 
absorbed is given in the column of Table 1 entitled "MD TEA." The machine direction peak load is given in 
the column entitled "MD Peak Load." TTie machine direction elongation to break is given in the column 
entitled "MD Elong." The cross-machine direction peak total energy absorbed is given in the column 

35 entitled "CD TEA." The cross-machine direction peak load is given in the column entitled "CD Peak Load." 
The cross-machine direction elongation to break is given in the column entitled "CD Elong." 

Peak TEA, Peak Load, and Permanent Set are given for each stretch cycle in Table 2. At the end of the 
series of cycles, the sample was elongated to break and the results reported under the heading "To Break." 
The elongation value in the "To Break" column and "Perm Set" row is the elongation at peak load during 

40 the last cycle. 

The neckable multilayer spunbond/mertblown/spunbond polypropylene material having a width of about 
39,4 cm (15.75 inches) was fed off a "broomstick" unwind and passed through the nip of drive rollers 
having a peripheral speed from about 91 to about 122cm (3 to about 4 feet) per minute. The material was 
then passed over a series of four steam cans in a "Butterworth treater" arrangement that were heated to 

45 about 143 # C (289 " F). The steam cans had a peripheral speed from about 5 to about 6 feet per minute 
resulting in a residence time on the can of about 180 seconds. The neckable material constricted or necked 
to a width of about 15,2 to about 16,25 cm (6 to about 6.5 inches) About half the necking occurred before 
contact with the steam cans and the remaining necking occurred during contact with the steam cans. The 
necked material cooled as it passed over several idler rollers and was wound on a driven winder at a speed 

so ranging from about 152 to about 183 cm (5 to about 6 feet) per minute. The reversibly necked material 
produced in this manner was tested on the Instron Model 1122 Universal Testing Instrument and the results 
are reported in Tables 1 and 2 under the heading "Example 1." Most of the tensile properties given in 
Tables 1 and 2 are reduced by the process while cross-machine direction stretchability is increased. Some 
of the decrease in tensile properties is due to the increase in basis weight from necking the material. 

55 
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Example 2 

A roll of the neckable spunbonoVmeltblown/spunbond (SMS) polypropylene material of Example 1 
having an initial width of about 43,2 cm (17 inches) was unwound on a "55,9 cm (22 inch) Face Coating 

5 Line" rewind made by the Black-Clawson Company. The wind-up speed was set at about 12,2 m (40 feet) 
per minute and the unwind resistance force was set at 0,28 N/mm 2 (40 pounds per square inch) causing the 
neckable material to neck or constrict to a width of about 25 cm (10 inches) as it was wound up on a roll. 
The roll of necked material was heated in an AMSCO Eagle Series 2021 Gravity Autoclave at 121 *C for 99 
minutes which was thought to be more than the amount of time required to heat the entire roll to the 

w autoclave temperature for more than 300 seconds. The heating cycle was followed by a 60 minute vacuum 
dry cycle. 

The reversibly necked material produced in this manner was tested on the Instron Model 1122 
Universal Testing Instrument and the results are reported in Tables 3 and 4 under the heading "Example 
2." It can be seen from Tables 3 and 4 hat, when comparing the reversibly necked material to the neckable 
is material, most tensile properties decreased, elongation to break increased in the cross-machine direction 
and decreased in the machine direction. 

Example 3 

A neckable web of spunbonded polypropylene having a basis weight of about 27,1 g/m 2 (0.8 osy) was 
tested on an Instron Model 1122 Universal Testing Instrument. The results are reported in Tables 5 and 7 
under the heading "Control 3." 

A neckable web of the same material having a width of approximately 44,4 cm (17.75 inches) was 
necked to a width of about 16,3 cm (6.5 inches) and heat treated on a series of steam cans according to the 
procedure of example 1. The steam can temperatures were set from about 129 to about 132*C (265 to 
about 270 *F) but the measured temperatures of the steam cans were from about 125 to about 128*C (258 
to about 263 • F). The residence time of the necked material on the steam cans was about 270 seconds. 
The results of testing are given in Tables 5 and 6 under the heading "Example 3." It can be seen from 
Tables 5 and 6 that most tensile values were lowered by the process while cross-machine direction 
stretchability was increased. Some of the drop in tensile strength is due to the increase in apparent basis 
weight of the material from necking. 

Example 4 

A 44,4 cm (17.75 inch) wide roll of the neckable spunbonded polypropylene material of Example 3 
having a basis weight of 27,1 g/m 2 (0.8 osy)was necked to a width of about 22,9 cm (9 inches) according to 
the procedure of Example 2 on a "55,9 cm (22 inch) Face Coating Line" rewinder made by the Black- 
Clawson Company. The unwind speed was set from about 122 cm to about 152 cm (4 to about 5 feet) per 
minute and the unwind brake force was set at about 0,28 N/mm 2 (40 pounds per square inch). 

The roll of necked material was heat treated for 6 hours at 120* C in a Fisher Econotemp™ Lab Oven 
Model 30 and allowed to cool. The reversibly necked material produced in this manner was tested on the 
Instron Model 1122 Universal Testing Instrument and the results are given in Tables 7 and 8 under the 
heading "Example 4." It can be seen from the Tables that most tensile values were lowered by the process 
while crossmachine direction stretchability was increased. Some of the drop in tensile strength is due to the 
increase in apparent basis weight of the material from necking. The process produced consistent results. 

Example 5 

The neckable spunbonded polypropylene material of Example 3 was processed on a 22" Black- 
50 Clawson rewinder using the procedure of Example 4. The wind-up speed was set at about 122 to about 152 
cm (4 to about 5 feet) per minute and the unwind resistance force was set at 0,33 N/mm 2 (48 pounds per 
square inch) causing the 44,4 cm (17.75 inch) wide neckable material to neck or constrict to a width of 
about 21,3 cm (8.5 inches) as it was wound up on a roll. The roll of necked material was heated to 120* C 
for 6 hours in a Fisher Econotemp™ Lab Oven Model 30 and allowed to cool. The reversibly necked 
55 material was tested on the Instron Model 1122 Universal Testing Instrument and the results are given in 
Tables 7 and 8 under the heading "Example 5." 
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Example 6 

A neckable spunbonded polypropylene web having a basis weight of about 27,1 g/m 2 (0.8 osy), a width 
of about 20,3 cm (8 inches) and a length of about 304,8 cm (10 feet) was marked at 2,5 cm (1 inch) 

5 increments along both its width and length. This material was wound up without tension onto a 5,2 cm (2 
inch) feed roll of a hand-operated bench scale rewind unit. The neckable material was attached to the take- 
up roll of the rewind unit and wound with sufficient tension to neck the material to a 12,7 cm (5 inch) width. 

After about 1/2 hour, about 61 cm (2 feet) of the necked material was unwound from the take-up roll 
and the distances between the markings were measured. The sample was stretched 5 times to about its 

jo original width and then re-measured. The results are shown on Table 9 in the row marked "Not Heat Set". 

The remaining necked material on the roll was heat treated in an oven at 116* C (242 " F) for 1 hour and 
then cooled to ambient temperature forming a reversibly necked material. Two lengths of reversibly necked 
material were treated and measured according to the procedure described above. The results are reported 
in Table 9 under the headings "Heat Set No. 1 " and "Heat Set No. 2." 

is Referring to Table 9. it can be seen that after 5 stretchings the "Not Heat Set" material sample 
spacings returned very closely to the original 2,5 cm (one inch) separation while the reversibly necked 
"Heat Set" samples retained most of their reversibly necked dimensions and their cross-machine direction 
stretch. 

20 Example 7 . 

Differential Scanning Calorimetry analysis of a neckable spunbonded polypropylene was performed 
using a Model 1090 Thermal Analyzer available from DuPont Instruments. The sample size was approxi- 
mately 3.0 mg and the rate of temperature change was approximately 10 *C per minute. Values for heat of 
25 fusion were obtained by numerical integration performed by the Model 1090 Thermal Analyzer. Values for 
onset of melting were determined from the deviation from linearity in a plot of Heat Flow versus 
Temperature. The results for the neckable spunbonded polypropylene material are reported in Table 10 
under the heading "Not Heat Set". 

The spunbonded polypropylene was heated for 2 hours at 130*C while in the necked condition. The 
30 necked material was cooled and then Differential Scanning Calorimetry analysis of the treated samples was 
performed as described above. The results for the reversibly necked spunbonded polypropylene material 
are reported in Table 10 under the heading "Heat Set". 

As shown in Table 10, the heats of fusion for the "Heat Set" samples are greater than the values for the 
"Not Heat Set" samples. Additionally, the onset of melting for the "Heat Set" samples occurs at a lower 
35 temperature than for the "Not Heat Set" samples. 

RELATED APPLICATIONS 

This application is one of a group of commonly assigned patent applications which are being filed on 
40 the same date. The group includes application EP-A-400 111. The subject matter of this application is 
hereby incorporated by reference. 

Disclosure of the presently preferred embodiment of the invention is intended to illustrate and not to 
limit the invention. It is understood that those of skill in the art should be capable of making numerous 
modifications without departing from the scope of the claims. 
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TABLE 1 
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GRAB TENSILES: Corrected 




Control 1 


Example 1 


MD TEA 


1.07 ± .28 


.21 ± .02 


MD Peak Load 


14.8*2.0 


12.3 ± .5 


MD Etong 


48±6 


12.3 ± .6 


CD TEA 


.95 ± .10 


.57 ± .11 


CD Peak Load 


14.9 ±.7 


4.4 ± .6 


CD Elong 


44±3 


1501 13 
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TABLE 2 

CYCLE: 12 3 4 

5 Control 1 

Cycled in cross -ma chine direction at 25% CD Elongation 

Peak TEA ' .70 = .04 .25 ± .01 .20 ± .01 .184 ± .005 

10 Peak Load 15.9 z 1.0 13.2 t .7 12.2 - .7 11.6 = .5 

Perm. Set 35 z 3 39 r 5 45 r 3 46 r 3 



To Break 

.882 - .08 
18.3 : .8 
38 - I 



J5 



20 



Example 1 

Cycled in cross-machine direction at 85% CD Elongation 

Peak TEA .095 ± .007 .035 t .003 .029 ± .003 .026 ± .003 .600 z .1 
Peak Load .881 t .1 .786 ± .1 .746 ± .1 .722 i .1 4.23 : .4 
Perm. Set 26 M 30 i 1 34 ± .5 41.- 1 154 t 11 



25 



30 



TABLE 3 



GRAB TENSILES: 




Control 1 


Example 2 


MD TEA 1 


1.07 ± .28 


.27 ± .05 


MD Peak Load 


14.8 ±2.0 


9.0 ± .8 


MD Elong 


48±6 


22 i 3 


CD TEA 


.95 ± .10 


.46 ± .08 


CD Peak Load 


14.9 ± .7 


6.7 ± .4 


CD Elong 


44 ± 3 


93 ±6 
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TABLE 4 

CYCLE: 1 2 3 4 To Break 

Control 1 

Cycled in cross-machine direction at 25% CO Elongation 

Peak TEA .70 t .04 .25 ± .01 .20 ± .01 .184 £ .005 .882 ± .08 

Peak Load 15.9 2*1.0 13.2 ± .7 12.2 t .7 11.6 ± .5 18.3 ± .8 

Perm. Set 35 ± x 3 39 £ 5 45 r 3 46 £ 3 38 r 2 

js Example 2 

Cycled in cross-machine direction at 52% CD Elongation 

Peak TEA .028 t .008 .013 £ .004 .012 ± .003 .013 £ .006 .706 £ .07 

20 Peak Load .665 ± .2 .57 £ .17 .54 £ .15 .52 ± .15 7.95 £ .4 

Perm. Set 26 ± 1 30 : 2 33 ± 1 43 ± 6 97 £ 3 



25 

TABLE 5 



35 



GRAB TENSILES: 




Control 3 


Example 3 


MD TEA 


1.38 £ .25 


.25 £ .07 


MD Peak Load 


17.9 ± .6 


15.5 ±2.3 


MD Elong 


56 ±6 


12±2 


CD TEA 


1.5±.1 


.37 ± .07 


CD Peak Load 


16.3 ± .6 


2.9 £ .4 


CD Elong 


67 ±3 


179 £ 10 
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TABLE 6 
CYCLE: 



1 



Example 3 

Cycled in machine direction at 6.5% MD Elongation 

Peak TEA .176 ± .01 .124 ± .01 .125 i .002 

Peak Load 20.9 ± .8 17.8 i .8 17.9 z .4 
Perm. Set 



.11 = .006 
16.6 z .5 
13 z 2 



To Break 

.504 - .1 
33 = 3 
10 - 1.0 



Example 3 

Cycled in cross-machine direction at 85% CD Elongation 



Peak TEA 
Peak Load 



.05 z .006 
.91 - .12 



Perm. Set 27 ±3 



.022 ± .002 
.81 : .11 
31 - 1 



.017 ± .002 
.77 t .1 

35 z .5 



.016 ± .002 
.75 z .1 
49 ±8 



.257 = .06 
2.45 = .17 
144 = 8 



TABLE 7 



GRAB TENSILES: 




Control 3 


Example 4 


Example 5 


MD TEA 


1.38 ±.25 


.25 ± .06 


.22 ± .02 


MD Peak Load 


17.9 ± .6 


10.6 ± 1.0 


10.7 ± .5 


MD Elong 


56 i 6 


16 ±2 


1512 


CD TEA 


1.51.1 


.28 ± .05 


.33 1 .07 


CD Peak Load 


16.3 i .6 


3.7 ± .5 


4.1 ± .7 


CD Elong 


67 + 3 


143± 6 


157 17 



TABLE 8 

CYCLE: 12 3 4 To Break 

Example 4 Cycled in cross-machine direction at 80% CO elongation 

Peak TEA .033 z .006 .020 ± .003 .018 z .003 .017 z .002 .41 t .01 

Peak Load .325 i .07 .30 * .07 .29 ± .06 .28 - .06 4.51 ± .6 

Perm. Set 26 ± 1 30 ± 1 32 ± 2 42 ± 1 138 ± 6 
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TABLE 9 



INCHES 


SAMPLE 


SPACING BEFORE STRETCHING x 


SPACING AFTER 5 STRETCHES x 2,5 




2,5 cm(INCHES) 


cm(INCHES) 




MD 


CD 


CD 


MD 


Not Heat Set 


1.094 


.795 


.982 


1.049 




±.026 


±.017 


±.017 


±.025 


Heat Set No. 1 


1.19 


.630 


.73 


1.16 




±.03 


±.04 


±.016 


±.03 


Heat Set No. 2 


1.23 


.61 


0.71 


1.22 




±.04 


±.06 


±.05 


±.04 



TABLE 10 





Not Heat Set 


Heat Set 


Heat of Fusion (J/g) 


83.9 


95.9 




86.1 


90.5 




84.0 


90.5 


AVERAGE 


84.6 ±1.2 


92.3 ± 3.1 


Onset of Melting ('C) 


128 


118 




133 


118 




132 


114 


AVERAGE 


131 ±2.6 


117 ±2.3 



CYCLE: 1 2 3 4 To Break 

Example 5 Cycled 1n machine direction at 8.3% M0 Elongation 

Peak TEA .18 ±.01 .122 ± .01 .11 ±.004 .11 ±.007 .329 r .07 

Peak Load 15.4 ± .6 13.2 ± .6 12.7 ± .4 12.4 ± .5 19.4 ± 1.1 

Per*. Set 18.8 ± 1.6 10.8 r 1.2 



Example 5 Cycled in cross-machine direction at 88% CO Elongation 

Peak TEA .019 ± .002 .005 ± .0009 .003 ± .001 .002 ± .001 .390 ± .130 

Peak Load .260 ± .084 .24 ± .074 .233 ± .006 .226 ± .069 4.12 ± .608 

Perm. Set 25 ± 2 30 ± 2 32 ± 1 38 t 1 151 ± 13 



Claims 

1. A reversibly necked nonwoven web (44, 52) formed from a generally non-elastic thermoplastic polymer, 
said reversibly necked web (44, 52) being adapted to stretch upon application of a stretching force in a 
direction generally parallel to the direction (CD) of neck-down at least about 75 percent and recover at 



13 



EP 0 388 465 B1 



least about 50 percent when stretched about 75 percent wherein said reversibly necked web (44, 52) 
possesses a greater heat of fusion than before being reversibly necked. 

2. A reversibly necked nonwoven web (44, 52) formed from a generally non-elastic thermoplastic polymer, 
said reversibly necked web (44, 52) being adapted to stretch upon application of a stretching force in a 
direction generally parallel to the direction (CD) of neck-down at least about 75 percent and recover at 
least about 50 percent when stretched about 75 percent wherein said reversibly necked web (44, 52) 
possesses a lower onset of melting than before being reversibly necked. 

3. The web of claim 1 or 2 being selected from the group consisting of a bonded carded web, a web of 
spunbonded fibers, a web of meltblown fibers, and a laminate of at least one web of meltblown fibers 
and at least one web of spunbonded fibers. 

4. The web of claim 3 wherein said meltblown fibers include meltblown microfibers. 

5. The web of claim 3 or 4 wherein said fibers comprise a polymer selected from the group consisting of 
polyolefins, polyesters, and polyamides. 

6. The web of claim 5 wherein said polyolefin is selected from the group consisting of one or more of 
polyethylene, polypropylene, polybutene, ethylene copolymers, propylene copolymers, and butene 
copolymers. 

7. The web of any one of claims 1 to 6 being a composite material comprising a mixture of meltblown 
fibers and one or more secondary materials selected from the group consisting of textile fibers, wood 
pulp fibers, particulates and super-absorbent materials. 

a The web of any one of claims 1 to 7 being adapted to stretch at least about 125 percent and recover at 
least about 50 percent when stretched about 125 percent. 

9. The web of any one of claims 1 to 8 having a basis weight of from about 6 to about 200 grams per 
square meter. 

10. The web of any one of claims 1 to 9 being a coherent web formed of fibers joined solely by interfiber 
bonding. 

11. A multilayer material including at least one reversibly necked web according to any one of claims 1 to 
10. 

12. A multilayer material including at least two reversibly necked webs according to any one of claims 1 to 
10. 

13. A method of producing a reversibly necked web according to any one of claims 1 to 12, the method 
comprising: 

applying a tensioning force to neck a nonwoven web formed from a generally non-elastic thermoplastic 
polymer, heating said necked web material, and cooling said necked web material. 

14. The method of claim 13 wherein the nonwoven web is necked by drawing at ambient temperature and 
then heated and cooled while in a necked configuration. 

PatentansprUche 

1. Reversibel halsartig einschnQrbare, nicht-gewebte Bahn (44, 52) aus einem im wesentlichen nicht- 
eiastischen, thermoplastischen Polymer, wobei die reversibel einschnurbare Bahn (44, 52) streckbar 
unter Anwendung einer Streckkraft in einer Ricbtung im wesentlichen parallel zur Richtung (CD) der 
EinschnUrung auf mindestens etwa 75% ist und urn mindestens etwa 50% nach dem Strecken urn etwa 
75% zurUckkehrt, wobei die reversibel eingeschnUrte Bahn (44, 52) eine groBere Schmelzwarme als 
vor dem reversiblen EinschnOren besitzt. 
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Z Reversibel halsartig eingeschnUrte. nicht-gewebte Bahn (44. 52) aus einem im wesentlichen nicht- 
elastischen, thermoplatischen Polymer, wobei die reversibel eingeschnUrte Bahn (44. 52) streckbar 
unter Anwendung einer Streckkraft in einer Richtung im wesentlichen parallel zur Richtung (CD) der 
EinschnUrung auf mindestens etwa 75% ist und urn mindestens 50% nach dem Strecken um etwa 75% 
zuruckkehrt. wobei die reversibel eingeschnUrte Bahn (44, 52) einen niedrigeren Schmelzbeginn als vor 
dem reversiblen EinschnUren besitzt. 

3. Bahn nach Anspruch 1 oder 2 ausgewahlt aus der Gruppe bestehend aus einer gebundenen. kardierten 
Bahn, einer Bahn aus spinngebundenen Fasern, einer Bahn aus schmelzgeblasenen Fasern und einem 
Laminat aus mindestens einer Bahn aus schmelzgeblasenen Fasern und mindestens einer Bahn aus 
spinngebundenen Fasern. 

4. Bahn nach Anspruch 3. wobei die schmelzgeblasenen Fasern schmelzgeblasene Mikrofasern enthalten. 

5. Bahn nach Anspruch 3 oder 4. wobei die Fasern ein Polymer umfassen. das aus der Gruppe bestehend 
aus Polyolefinen. Polyester und Polyamiden ausgew§hlt ist. 

6. Bahn nach Anspruch 5, wobei das Polyolefin ausgewahlt ist aus der Gruppe bestehend aus einem oder 
mehreren der Materialien Polyathylen, Polypropylen, Polybuten. Athylen-Copolymere, Propylen-Copoly- 
mere und Buten-Copolymere. 

7. Bahn nach einem der AnsprUche 1 bis 6. ausgebildet als Verbundmaterial aus einer Mischung aus 
schmelzgeblasenen Fasern und einem oder mehreren Sekundarmaterialien, die aus der Gruppe 
bestehend aus Textilfasern, Holzpulpefasern, teilchenformige Materialien und Superabsorbierenden 
Materialien ausgewahlt wurde. 

a Bahn nach einem der AnsprUche 1 bis 7, die streckbar um mindestens 125% ist und um mindestens 
. 50% nach dem Strecken um 125% zuruckkehrt. 

9. Bahn nach einem der AnsprUche 1 bis 8 mit einem Grundgewicht von etwa 6 bis etwa 200g/m 2 . 

10. Bahn nach einem der AnsprUche 1 bis 9, die eine koharente Bahn ist. die aus Fasern gebildet ist, die 
nur durch Zwischenfaserbindung miteinander verbunden sind. 

11. Mehrlagiges Material mit mindestens einer reversibel halsartig eingeschnUrten Bahn nach einem der 
AnsprUche 1 bis 10. 

12. Mehrlagiges Material mit mindestens zwei reversibel halsartig eingeschnUrten Bahnen nach einem der 
AnsprUche 1 bis 10. 

13. Verfahren zum Herstellen einer reversibel haslartig eingeschnUrten Bahn nach einem der AnsprUche 1 
bis 12, wobei das Verfahren umfaBt: 

das Aufbringen einer Zugkraft um eine nicht-gewebte, aus einem im wesentlichen nicht-elastischen, 
thermoplastischen Polymer gebildete Bahn halsartig einzuschnUren, das Erwarmen des eingeschnUrten 
Bahnmaterials und das AbkUhlen des eingeschnUrten Bahnmaterials. 

14. Verfahren nach Anspruch 13. wobei die nicht-gewebte Bahn durch Zug bei Umgebungstemperatur 
eingeschnUrt und dann im eingeschnUrten Zustand erhitzt und abgekUhrt wird. 

Revendications 

1. Tissu non tisse* (44, 52) re^ci de fagon reversible, forme 1 d'un polymere thermoplastique de fagon 
g6ne>ale non Slastique. ledit tissu (44. 52) r£treci de fagon reversible £tant congu Pour s'Stirer d'au 
moins environ 75 pour cent lors de Tapplicatioa d'une force d*6tirage seton une direction de fagon 
ggneVale parallele a la direction (CD) du rettScissement et pour r§cupe>er d'au moins environ 50 pour 
cent lorsqu'il a 6\6 6tit6 d'environ 75 pour cent, 6tant pnScisd que ledit tissu (44, 52) n%6ci de fagon 
reversible pnlsente une chaleur de fusion supe>ieure a celle qu'il pnlsente avant d'etre r^tr^ci de fagon 
reversible. 
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2. Tissu non tisse (44, 52) retreci de fagon reversible, forme" d'un polymere thermoplastique de fagon 
generate non eiastique, ledit tissu (44, 52) retreci de fagon reversible etant congu pour s'etirer d'au 
moins environ 75 pour cent lors de I'application d'une force d'etirage selon une direction de fagon 
generate parallele a la direction (CD) du r£tr6cissement et pour recuperer d'au moins environ 50 pour 
cent lorsqu'il a §te" etire d'environ 75 pour cent, etant precise que ledit tissu (44, 52) retreci de fagon 
reversible pr^sente un point de debut de fusion inf£rieur a celui qu'il prSsente avant d'§tre retreci de 
fagon reversible. 

3. Tissu de la revendication 1 ou 2, seiectionne dans le groupe constitue d'un voile de carde lie, d'un 
tissu de fibres liees par fliage, d'un tissu de fibres obtenues par soufflage a chaud et d'un stratifie 
constitue d'au moins un tissu de fibres obtenues par soufflage a chaud et d'au moins un tissu de fibres 
liees par filage. 

4. Tissu de la revendication 3, dans lequel lesdites fibres obtenues par soufflage a chaud incluent des 
microfibres obtenues par soufflage a chaud; 

5. Tissu de la revendication 3 ou 4 dans lequel lesdites fibres comprennent un polymere seiectionne dans 
le groupe constitue de polyoiefines. de polyesters et de polyamides. 

6. Tissu de la revendication 5 dans lequel ladite polyolefine est seiectionnee dans le groupe constitue 
d'un ou plusieurs des composes suivants, polyethylene, polypropylene, polybutene, copoly meres de 
pethylene, copolymeres du propylene et copoiymeres du butene. 

7. Tissu de Tune quelconque des revendications 1 a 6, sous forme d'un materiau composite comprenant 
un melange de fibres obtenues par soufflage a chaud et d'un ou plusieurs materiaux secondares 
seiectionnes dans le groupe constitue de fibres textiles, de fibres de pulpe de bois, de materiaux 
particulates et de materiaux super-absorbants. 

a Tissu de Tune quelconque des revendications 1 a 7, congu pour s'etirer d'au moins environ 125 pour 
cent et recuperer d'au moins environ 50 pour cent lorsqu'il a ete etire d'environ 125 pour cent. 

9. Tissu de Tune quelconque des revendications 1 a 8, presentant un poids de base allant d'environ 6 a 
environ 200 grammes par metre carre. 

10. Tissu de Tune quelconque des revendications 1 a 9, formant un tissu coherent forme de fibres 
uniquement jointes par liaison entre fibres. 

11. Materiau mutticouche incluant au moins un tissu retreci de fagon reversible selon Tune quelconque des 
revendications 1 a 10. 

12. Materiau mutticouche incluant au moins deux tissus retrecis de fagon reversible selon Tune quelconque 
des revendications 1 a 10. 

13. Procede de production d'un tissu retreci de fagon reversible conformement a I'une quelconque des 
revendications 1 a 12, le procede consistant a: 

appliquer une force de mise sous tension pour retrecir un tissu non tisse forme d'un polymere 
thermoplastique de fagon generate non eiastique, chauffer ledit tissu retreci et refroidir ledit tissu 
retreci. 

14. Procede de la revendication 13 dans lequel on r§tr^crt le tissu non tisse en retirant a temperature 
ambiante puis en le chauffant et en le refroidissant pendant. qu'il est en configuration retrecie. 
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FIG. 2 
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FIG. 2A 
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FIG. 2B 
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FIG. 3 
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FIG. 5 




FIG. 6 
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